Are motor neurons just passive relayers of the signals they receive? Or, do motor 10 neurons shape the signals before passing them on to the muscles, thereby influencing 11 the timing of motor behavior? Few direct tests of the role of motor neuron intrinsic 12 properties in shaping motor behavior have been carried out, and many questions remain 13 about the role of specific ion channel genes in motor neuron function. In this study, 14 two potassium channel transgenes were expressed in Drosophila larval motor neurons 15 to increase their excitability. Mosaic animals were created in which some identified 16 motor neurons expressed the transgenes while others did not. Motor output underlying 17 crawling was compared in muscles innervated by control and experimental neurons in 18 the same animals. Counterintuitively, no effect of the transgenic manipulation on motor 19 output was seen. Future experiments are outlined to determine how the larval nervous 20 system produces normal motor output in the face of altered motor neuron excitability. 21 1 PeerJ PrePrints | http://dx.doi.org/10.7287/peerj.preprints.469v2 | CC-BY 4.0 Open Access | rec
Introduction
To produce essential motor behaviors like breathing and walking, muscles must contract in necessarily just PICs, can shape the phasing of the motor pattern (Wright Jr & Calabrese, Histograms comparing burst duration, cycle duration, duty cycle, and quiescence interval for 207 WT versus EKI segments are shown in Fig. 7 . Minimum, maximum, and quartile values can 208 be found for comparison in Table 3 . Neither of the two larvae showed a significant difference 209 in burst duration or cycle duration between muscles innervated by WT or EKI MNs. In one 210 larva, quiescence intervals were longer and duty cycles were smaller in muscles innervated by 211 EKI versus WT MNs (p < 0.05). However, no differences in either duty cycle or quiescence 212 interval were seen between muscles recorded in the second larva. Comparing the averaged 213 group distributions revealed no significant differences between WT and EKI recordings on 214 any measure (p>0.05).
215

Discussion
216
This study used transgenic mosaics to study the role of MN intrinsic properties in shaping 217 the timing of a rhythmic motor behavior. The most obvious advantage of this approach 218 is that animals act as their own controls, reducing the confounding effects of extraneous 219 variables and permitting smaller sample sizes. Furthermore, the model system (Drosophila 220 larva) allowed for examining the effects of changing MN excitability on spontaneous motor 221 behavior. Surprisingly, although previous studies have shown that EKI expression alters the 222 firing properties of larval MNs (Hartwig et al., 2008) , no difference was seen in the patterned 223 activity of muscles innervated by EKI-expressing MNs relative to controls.
224
Importance of MN intrinsic properties 225
Although the results reported herein did not show an effect of changing MN excitability on 226 motor output, this does not mean MN intrinsic properties are not important for motor con-227 trol. Several key studies conducted in the late 1970s and 1980s showed that MNs have active 228 membrane properties (voltage-gated ion currents) that can influence their responsiveness to 229 input and firing output (Hounsgaard et al., 1984 (Hounsgaard et al., , 1988b Schwindt & Crill , 1977 , 1980 . More ). However, it is important to recognize that in the STG, MNs themselves participate 245 in generating the motor rhythm (Marder & Calabrese, 1996) . In many other systems, MNs 
